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PRELIMINARY EXAMINATION
SECONDARY FOUR

Candidates answer on the Question Paper.

No Additional Materials are required.

READ THESE INSTRUCTIONS FIRST

Write your name, class and register number in the spaces at the top of this page.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or correction fluid.

Answer all the questions.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in
the case of angles in degrees, unless a different level of accuracy is specified in the
question.

The use of an approved scientific calculator is expected, where appropriate.

You are reminded of the need for clear presentation in your answers.

At the end of the examination, fasten all your work securely together.

The number of marks is given in brackets [ ] at the end of each question or part
question.

The total number of marks for this paper is 90.

Setters: Mdm Ernie Bte Abdullah and Ms Emmeline Lau

This paper consists of 25 printed pages, including the cover page.
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2
Mathematical Formulae
1. ALGEBRA

Quadratic Equation

For the equation ax” + bx + ¢ = 0,

_ -b + Jb* - dac

2a

X

Binomial Theorem

(@ +b) =a"+ (ﬂ a’'b + (;) aht + ..+ [n]a""b’ + ..+ b,
r

n! n(n—1).. (n—r+1)

. v, . . n
where n is a positive integer and = =
r ri(n — r)! r!

2. TRIGONOMETRY
Identities
sin 4 + cos’4 =1
sec’4 =1 + tan* 4
cosec’d =1 + cot* 4
sin(4+ B) =sin Acos Bt cos Asin B
cos(4+ B)=cos Acos BT sin Asin B
tanA+tan B
1¥tan Atan B
sin2A4=2sin Acos A
cos24 =cos? A—sin? A =2cos* 4—1=1-2sin* 4

tan(4+ B) =

Formulae for AABC

a b c

sin 4 sin B sinC
a® = b* + ¢* — 2bccos A

A= labsinC
2
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1 A cuboid has a base area of (7 +63 ) cm’ and a volume of (107 +583 ) cm’.

Find, without using a calculator, the height of the cuboid, in cm, in the form (a +b3 ) ,

where a and b are integers. [3]

VICTORIA SCHOOL 22/S4PR/AM/1
PartnerinLearning
709




BP-~710

More papers at www.testpapersfree.com

4
2 Theline 3x—2y—12=0 intersects the curve xy =18 at the points P and Q.
Find the x-coordinate of P and of Q. 3]
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3 (a) Express 11-9x—2x’ inthe form a(x+ b)2 +c. [2]
Hence
(b) state the coordinates of the turning point of the curve 11-9x—2x?, (n

(¢) write down a possible value of k such that the number of real roots to the equation
11-9x-2x* =k is 0. 1]
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2 .
4  Integrate 3v4+5x+—+ - with respect to x. 4]
x TIx-
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7
8x” +4x+1
5  Express ——ﬁ——-——f——— in partial fractions. [6]
(x+1) (x + 4)
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6 A polynomial, P, is 2x* +x* +Ax—12, where % is an integer.

(a) Find the value of & given that P leaves a remainder of —16 when divided
by 2x+1. [2]

(b) Inthe case where #=-19, the quadratic expression 2x* + gx—4 is a factor of P.

(i) Find the value of the constant g. (31
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(i) Hence explain why P =0 has 3 real roots. [2]
VICTORIA SCHOOL 22/S4PR/AM/1

PartnerinLeaming
715




BP-716

More papers at www.testpapersfree.com

10
7 y
5
2
v=acoshx+c
4 B .
0 r/ \' .
T(0. -2) (m. =2}
The diagram shows the curve y =acosbx +c for 0 < x <7 radians. The curve has
a maximum point at (g—, 12) and two minimum points at (0, —2) and (=, —2).
(a) Explain why ¢=5. m
(b) Explain why 5=2. (1]
(c) Hence find the equation of the curve. [2]
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The curve intersects the x-axis at 4 and at B.

(d) Find, in radians, the values of x at 4 and at B for which y=0. [2]
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A baker uses 131 cm of wire to enclose a cake mould of the shape shown in the diagram.
The shape consists of a semicircle with diameter AB, a rectangle ABCG and an isosceles
triangle FED such that FE = ED.

It is given that AB=2r cm, BC=x cm,ED=§r cmandFG=CD=—;—r cm.

(a) Express x in terms of r and =. 2]

(b) Show that the area of the mould, P cm?, is given by

P=131r——72£r2—§r2. [3]
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(c) Given that r can vary, find the value of » which gives a stationary value of P. 3]

(d) The baker’s son claimed that his father will be disappointed with the nature of this
stationary value. Explain why you would agree or disagree with the baker’s son. [2]
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9
I :
A
I
I
y=2x/ |
i
i
i
1
1
'V = ;X I
—C
> x
)
The diagram shows a parallelogram OABC, where O is the origin. The side O4 has
equation y =2x and the side OC has equation y = %x. The diagonal AC is parallel to the
y-axis and the x-coordinate of C is k.
5
(a) Showthat AC= gk. [1]
(b) Find the coordinates of B in terms of £. [2]
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It is now given that k£ =6.
(¢) Find the area of the parallelogram OABC. [2]
D is a point such that ABDC is a kite.
(d) Hence state the area of ABDC. [1]
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. . l—sinx cosXx
10 (a) Prove the identity — — =2secx. 4]
CoS X sinx—1
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. ~sin2 2
(b) Hence solve the equation I=sm2x _ ,COS X 3 for —n<x<m [4]
cos2x sin2x—1
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11

0 R

In the diagram, P, Q and S lie on a circle. The tangents to the circle at @ and S meet at R
and PQ is parallel to 7R. SQ and TR intersect at U and PT = QT.

(a) Prove that ATQU and A SRU are similar. (4]
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(b) () Hence show that a circle can be drawn passing through Q, R, S and T. [1]

(ii) Explain the conclusion that can be made for angle QTS and angle ORS. [1]
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12 (a) Solve the equation 6™ + 8—-6""" =17. [5]
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. 1-4x
(b) Express the equation log ,| —— |=log 7 (2 - x), wherep>0andp #1,
x P

as a cubic equation in x. [4]
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13 (a) PQRSisarectangle with PQ=x cmand PS =(17-x) cm. The sides of the

rectangle vary with time such that x increases at a rate of 0.4 cm per second.
Find the rate of decrease of the length of the diagonal when x =5 cm. [4]
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(b) Airis pumped into a spherical balloon at a rate of 250 cm?® per second.
At a particular instant, the radius of the balloon is increasing at a rate of

Ig_ cm per second. Find the rate of change of the surface area of the balloon
T

at that instant, [4]
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14 y

1
\ 4
=

The diagram shows part of the curve y = —82- The point ¥ (2, 2) lies on the curve and the
x

normal to the curve at ¥ meets the x-axis at S. The x-coordinate of the points  and Ris 5.

(a) Find the coordinates of S. [5]
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(b) Find the area of the shaded region bounded by the curve, the x-axis, the normal VS
and the line QR. [5]
End of Paper
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PRELIMINARY EXAMINATION
SECONDARY FOUR

Candidates answer on the Question Paper.

No Additional Materials are required.

READ THESE INSTRUCTIONS FIRST

Write your name, class and register number in the spaces at the top of this page.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or correction fluid.

Answer all the questions.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in
the case of angles in degrees, unless a different level of accuracy is specified in the
question.

The use of an approved scientific calculator is expected, where appropriate.

You are reminded of the need for clear presentation in your answers.

At the end of the examination, fasten all your work securely together.

The number of marks is given in brackets [ ] at the end of each question or part
guestion.

The total number of marks for this paper is 90.

Setters: Ms Emmeline Lau and Mdm Ernie Bte Abdullah

This paper consists of 18 printed pages, including the cover page.
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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax’ + bx + ¢ = 0,

—b + Jb* — 4ac

2a

X =

Binomial Theorem

(a + b)Y =a"+ (nj a’'b + (HJ a”’bh* + ..+ (nja”_’b' + ..+ b,
1 2 ¥

n! n(n=1)..(n—r+1)

. (e n
where 7 is a positive integer and = =
r ri(n — r)! r!

2. TRIGONOMETRY
Identities
sin? A4 + cos’ 4 =1
sec?4 =1+ tan’ 4
cosec’d = 1 + cot’ 4
sin(A4 + B) =sin Acos B+cos Asin B
cos(A+ B)=cos Acos BFsin Asin B
tan A+tan B
13 tan Atan B
sin2A4=2sin Acos 4
cos2A =cos? A—sin’> A= 2cos> A—1=1-2sin* 4
2tan A
1—tan” A4

tan(A+B)=

tan2A4 =

Formulae for AABC
a b ¢
sin 4 sin B sinC
a® = b* + ¢* — 2bccos A

A= -l—absinC
2
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1 Show that x—1 is a factor of 2x’ —x* —3x+2 and hence solve the equation
2x* —x* ~3x+2=0 completely. [5]
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2 (a) Show that the equation 2e” —1=3e™ has only one solution and find its exact value.

[4]

1
(b) Explain how the solution of 2e" 1= 3¢"> can be deduced from your answer in
p

part (a) and find the solution. [2]
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3 (a) Giventhat y=x+4x-3, show that d_ 6x-3 (3]
4 ’ & Jax_3
(b) Hence find the value of .[7 6x dx. [5]
- 1 J4x-3
VICTORIA SCHOOL 22/S4PR/AM/2
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4  An ant moves in a straight line such that, # seconds after leaving a fixed point O, its

6

velocity is modelled by v =8+2¢—¢".

(a) Find the velocity of the ant when its acceleration is 1 cm/s.

(b) Find the distance travelled by the ant in the first 5 seconds.

VICTORIA SCHOOL
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H
C D

The diagram above shows the plan of a yard.
It is given that angle ODC =angle AOB =6, OD=7 mand O4=1m.

AB and CD are each perpendicular to OC. A fence is to be built along 4B, BC and CD.

(i) Show that AB+BC+CD=(8sinf+6cosf) m. [3]

(i) Express AB+BC+CD in the form Rsin(@+a), where R >0 and 0° < <90°. [2]

VICTORIA SCHOOL 22/S4PR/AM/2
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8
(iii) Explain why the length of the fence needed can never be 11 m. 1]
(iv) Find the values of @ for which the length of the fence is 8.5 m. [3]
VICTORIA SCHOOL 22/S4PR/AM/2
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6 (a) Show thatthe second term in the expansion, in ascending powers of x, of (2 + %) ,

is n2"*x, where n is a positive integer greater than 2 and find the third term in a
similar form. (4]
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(b) The first two terms in the expansion, in ascending powers of x, of (1- x)(z + %)

are p+ qxz, where p and g are constants.

(i) Show that the value of n is 16. [3]
(ii) Hence find the value of p and of g. 2]
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7  (a) The population of cheetahs, P, in n years, can be modelled by P=ab", where

a and b are constants. Explain how a straight line graph can be drawn to represent the
formula, and state how the values of @ and b could be obtained from the line. 31

(b) Drone A moves along a horizontal straight line. Its displacement, s m, from a fixed
point O, t seconds after it passes through O is recorded in the table below.

s 10 32 66 112
t 2 4 6 8

A physicist believed that these figures can be modelled by s =uf+ % at’,

where u is the initial velocity of Drone A and a is its constant acceleration.
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(i) Draw a straight line graph to show that the model is reasonable. 4]
(ii) Use your graph to estimate the displacement of Drone A when ¢ = 10. [1]

(iii) Drone B moves along the same horizontal straight line as Drone A from O four
seconds after Drone A. Its displacement, s m, from O, ¢ seconds after Drone A

passes through O can be modelled by s = 3¢* —12¢. By using your graph in
part (i), explain how you can estimate when the drones will meet. [2]
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8 (a) Show that the equation
(p+Dx* +(p+3)x—(p+2)=0
has two real roots for all real values of p. [4]
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(b) The equation of a curve is y =3x” —5ax+2a’, where a is a positive constant.

(i) Find, in terms of a, the set of values of x for which the curve lies below the line

y=10a" and represent this set on a number line. [4]
(ii) Find the value of a for which the curve touches the line y=1-3ax. [3]
VICTORIA SCHOOL 22/S4PR/AM/2
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9  The equation of a circle C, with centre O, is x* + y* —4x—6y—-5=0.

(i) Find the coordinates of O and the exact radius of C. [3]

The line / is a tangent to the circle at the point P(5,6).

(i) Find the equation of /. (3]
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(iii) Points 4 and B are on C such that 4B is a diameter of C and is also parallel to /.
Find the equation of 4B. [2}
(iv) Hence find the coordinates of 4 and of B. (4]
VICTORIA SCHOOL 22/S4PR/AM/2
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/P 0 >x

x=2In2

1

The diagram shows part of a curve with equation y=4—¢ 2 meeting the x-axis at the
point P. A line x=2In2 intersects the curve at the point Q. R is a point on the line

x =21n2 such that PR is parallel to the tangent to the curve at Q. Show that the

area of the shaded region is a(In 2)2 +bIn2—c, where a, b and ¢ are constants to be

determined. [12]
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Continuation of working space for Question 10.

End of Paper
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